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Abstractor EP0291697 

The invention relates to a brake 
disk of the type that a ring-shaped 
braking section (2) has a plurality 
of inner joints (7) provided on Its 
inner circumferential surface in 
such a manner that they may 
project therefrom, a hub section (2) 
is provided with outer joints (10) of 
the same number on its outer 
circumferential surface in such a 
manner that they may project 
therefrom, a connecting hole (8, 
1 1 ) is provided in an end portion of 
each joint (7, 10), and both the 
Inner and outer joints (7, 10) are 
interconnected by a connecting pin 
(4) inserted through the connecting 
holes. To enhance interconnection 
of said two sections (2, 9) each of 
the inner and outer joints (7, 10) is 
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reduced approximately to a half in 



thickness by cutout from the side 
opposite to that of the other and 
provided with a connecting hole 
that is varied in its inner diameter, 
the inner and outer joints (7, 10) 
being overlapped complementarily 
with each other, a stepped 
connecting pin (4) is inserted 
through the connecting holes (8, 
1 1 ), and one of the joints (7) is 
held between the stepped portion 
of said pin (4) and a washer (18) of 
the caulking portion (17) thereof 
while the other of the joints (10) is 
resiliently held between said one of 
the joints (7) and the head portion 
(13) of said pin (4). 
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© The invention relates to a brake disk of the type 
that a nng-shaped braking section (2) has a plurality 
of inner joints (7) provided on Its inner circumferen- 
tial surface in such a manner that they may project 
therefrom, a hub section (2) is provided with outer 
joints (10) of the same number on its outer circum- 
ferential surface in such a manner that they may 
project therefrom, a connecting hole (8. 11) is pro- 
vided in an end portion of each joint (7, 10), and 
both the inner and outer joints (7, 10) are Intercon- 
nected by a connecting pin (4) inserted through the 



^connecting holes. To enhance interconnection of 
said two sections (2. 9) each of the inner and outer 
joints (7, 10) IS reduced approximately to a half in 
2 thickness by cutout from' the side opposite to that of 
the other and provided with a connecting hole that is 
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varied in its inner diameter, the inner and outer joints 



jy(7, 10) being overlapped complementarily with each 
other, a stepped connecting pin (4) is Inserted 
® through the connecting holes (8, 11), and one of the 
joints (7) is held between the stepped portion of said 
lUpin (4) and a washer (18) of the caulking portion (17) 
thereof while the other of the joints (10) is resiliently 
held between said one of .the joints (7) and the head 



portion (13) of sard pin (4). 
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DETAILED DESCRIPTION OF THE INVENTION: 



(Field of Industrial Utilization) 

This invention relates to a floating type brake 
disk used In a disk brake for a motor vehicle. 



(Prior Art) 

In a floating type brake disk, a braking section 
and a hub section are each a separate unit and 
interconnected to each other in such a manner that 
there may be formed a clearance between the two 
sections to allow them to move relatively slightly. 
Arranged as above, this type of a brake disk pro- 
vides such an advantage that the braking surface of 
the braking section is free of distortion and the 
braking action thus remains unchanged because, 
even when the braking section becomes thermally 
expanded with frictional heat produced at the time 
of brake application, its thermal expansion is uni- 
formly distributed thanks to its simple ring shape 
and because it is not bound by the hub section. 

In the prior art, there have been known bral<e 
disks of this type including one In which, as dis- 
closed in Jikkalsho 60-3333, several pairs of semi- 
circular concave are provided on the inner and the 
outer circumferential surfaces of the flanges of both 
the braking and the hub sections for their intercon- 
nection in such a manner that the paired semicir- 
cular concave may face each other and a connect- 
ing pin is additionally used for said interconnection, 
and another in which, as disclosed in Jikkaisho 61- 
1Q4d42. a connecting pin is inserted in a floating or 
loose fit manner through holes provided in several 
mutually overlapping portions of both the braking 
and the hub sections so as to interconnect them. 



(Problems to Be Solved by the invention) 

In the formeV of the foregoing two prior art 
examples, there is generated at the engaging por- 
tion of the semicircular concave with the pin a 
wedge action which results in a large surface pres- 
sure so that special consideration should be given 
with respect to durability of these two. sections. In 
the latter thereof, there arises a problem that such 
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interconnection of the two sections is impractical 
when the mounting space is very limited because 
thickness of the interconnected portion is large due 
to the mutually overlapping portions of the joints. 



(Means for Solving the Problems) 

To solve such problems of the prior art as 
noted in the foregoing, this invention provides a 
brake disk, wherein a ring-shaped braking section 
has a plurality of inner joints provided on its inner 
circumferential surface in such a manner that they 
may project therefrom, a hub section is provided 
with outer joints of the same number on its outer 
circumferential surface in such a manner that they 
may project therefrom, a connecting hole is pro- 
vided in an end portion of each joint, and both the 
ineer and outer joints are interconnected by a con- 
necting pin inserted through the connecting holes, 
characterized in that each of the inner and outer 
joints is reduced approximately to a half In thicks 
ness by cutdown from the side opposite to that of 
the other and provided with a connecting hole that 
is varied in its inner diameter, the inner and outer 
joints being overlapped complementarily with each 
other, a stepped connecting pin is inserted through 
the connecting holes, and one of the joints is held 
between the stepped portion of said pin and a 
washer of the caulking portion thereof while the 
other of the joints is resiliently held between said 
one of the joints and the head portion of said pin. 



35 (Operation) 



Arranged as described in the foregoing, the 
connecting pin is securely connected with one of 
the joints by means of the stepped portion thereof 
and the washer, and a braking torque is transmitted 
through the connecting pin from a joint of the 
braking section to that of the hub section. Since the 
connecting pin is loosely fit in the connecting hole 
of the joint leaving some gap therebetween, a 
thermal expansion of the braking section is ab- 
sorbed therein. However, there Is caused no clat- 
tering noise when the vehicle is running because 
both the inner and outer joints are resiliently jointed 
to each other. 
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(Embodiment) 

In the following, an embodiment of this invea- 
tion will be explained with reference to the accom- 
panying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 Is a front view of an embodiment of 
this invention; 

Rg. 2 Is a sectional view taken along II - II of 

Fig. 1: 

Rg. 3 is a partial front view of a braking 
section; 

Rg. 4 Is a partial front view of a hub section; 
Rg. 5 is an enlarged view of the portion A in 

Rg. 2; 

Fig. 6 is a sectional view con^espondtng to 
Rg. 5 and showing an important portion of another 
embodiment of this invention: 

Rg. 7 Is a front view of a portion of another 
embodiment of this invention; 

Rg. 8 is a front view of a portion of braking 
section of the same embodiment 

Rg. 9 is a front view of a portion of hub 
section of. the same embodiment; 

Fig. 10 is a sectional view of important por- 
tions thereof; and 

Fig. 11 is a longitudinal sectional view of a 
connecting pin..2, 22 Braking section 

3. 23 Hub section 

4, 32 Connecting pin 
7.10.14.28 Joint 

8, 11 . 25. 29 Connecting hole 
18.39 Elastic washer 

Referring to Figs. 1 and 2, a brake disk 1 
comprises a braking section 2. a hub section 3 and 
a connecting pin 4. As shown in Rg. 3, the braking 
section 2 Is ring-shaped and has a number of vent 
holes 5 provided therein and several spokes 6 so 
provided on the inner circumferential surface there- 
of as to be projecting therefrom, the inner end 
portion of each of these spokes reduced approxi- 
mately by half in thickness as compared with the 
remaining portion thereof so as to make it a joint 7 
which is then provided with a connecting hole 8 of 
a small diameter. 

As shown in Rg. 4, the hub section 3 has 
spokes 9 so provided on its outer circumferentiaf 
surface as to be projecting therefrom, each of said 
spokes reduced approximately by half in thickness 
in the same manner as in the case of the spokes 6 
to form a joint 10 similar to the joint 7 and there- 
after said joint 10 is provided therein with a con- 
necting hole 11 of a large diameter. Reference 
numeral 12 denotes a bolt hole provided for con- 



necting the hub to the axle of a motor vehicle. 

As shown in Figs. 2 and 5. the braking section 
and the hub section are connected to eaeh other 
by having the joints 7. 10 complementarily over- 

5 lapped with each other and the connecting pin 4 
inserted through the connecting holes 8, 11. The 
connecting pin 4 comprises a dish spring-like head 
portion 13 having a spring action, and a shaft 
portion consisting of a large-diameter portion 14. a 

TO small-diameter portion 15 and a stepped portion 
16, and holds in place an elastic washer 18 by a 
caulking portion 17 thereof attached to the end of 
the shaft portion. Length 1t of the large-diameter 
portion is made approximately equal to thickness of 

/5 the joint 10 while length ^^ of the small-diameter 
portion is made such that the joint 10 may be 
allowed to move slightly in the axial direction when 
resilience of the elastic washer 18 is applied there- 
to. 

20 Constructed as described in the foregoing, its 
connecting pin 4 is held resiliently in the joints 7. 
10 by the elastic washer 18 so that both the joints 
7. 10 can move in the radial direction for so much 
as a play provided by the loose fit between the pin 

25 4 and the connecting hole 11 and in the axial 
direction for so much as permitted by flexions of 
the elastic washer 18 and the head portion 13. 
Thus, the pin 4 is resiliently held In the joint 10 so 
that there will be no noise produced thereb/. Addl- 

30 tionally, since a braking torque acts as a vertical 
load at a contact surface between the pin 4 and the 
connecting hole 8, it can keep the surface pressure 
to a lower level as compared with that giving a 
wedge action. 

35 Next. Rg. 6 shows another embodiment of this 
invention in which both the joints 7 and 10 are 
allowed to move closer to each other as compared 
with the foregoing embodiment. In this embodi- 
ment, thickness of the joint 10 is made smaller 

40 than the length of the large-diameter portion 14 of 
the pin 4 and there is interposed in a clearance 
fonmed thereby between the joints 7. 10 a bent 
plate spring 20 which can be fonned by bending a 
rectangular piece of plate in an arc form or by 

45 . twisting the same, this spring 20 thus serving to 
prevent a floating or too loose a fit of the joint 7 
and the pin 4 against the joint 10 and consequently 
prevent noise that could result othenwise. An elastic 
washer may be used in place of this spring 20. 

50 Next, another embodiment of this invention will 
be explained with reference to Rgs. 7 through 1 1 . 
This brake disk 21 also comprises a braking sec- 
tion 22. a hub section 23 and a connecting pin. The 
braking section 22 has a plurality of nearly trape- 

55 zoid joints 24 so provided on the inner circum- 
ferential surface thereof as to be projecting there- 
from, each of said joints reduced approximately by 
half in thickness by cutting off its thickness from 
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one side thereof and further provided at its center 
with a connecting hole of a comparatively large 
diameter, while there are a plurality of circular arc 
recessed portions 26 so provided as to abut on the 
trapezoid joints. 

As clearly seen from Rg. 9. the hub section 23 
has a plurality of joints 28 so provided on the outer 
circumferential surface thereof as to be projecting 
outwards therefrom, each of said joints being sepa- 
rated from the other by a circular arc recessed 
portion 27 and reduced, approximately by half in 
thicioiess and further provided with a connecting 
hole 29 which is smaller than the aforementioned 
connecting hole 25. The hub section 23 also has 
decorative holes 30. The recessed portions 27 and 
26 both combine to form decorative holes 31. 

As shown in Rg. 11, a connecting pin 32 
comprises a head portion 33, a large-diameter por- 
tion 34, a stepped portion 35 and a small-diameter 
portion 36 and is provided with a through hole 
running along its axial center so that It comes in 
the shape of a hollow rivet. 

. As shown in Rg. 10, both the joints 24 and 28 
are overlapped complementariiy with each other, a 
dish-shaped spring 38 is placed upon the joint 24. 
the connecting pin is inserted through thenn. an 
elastic wahser 39 is fitted therein, and the joint 28 
is held on the small-diameter portion 36 by and 
between the stepped portion 35 and a cuajking 
portion 40. An^nged as described in the foregoing, 
the joint 24 is held in position at the large<llameter 
portion 34 by and between the head portion 33 and 
the other joint 28 through the dish-shaped spring 
38. 

In the foregoing embodiment the elastic wash- 
er may be substituted by a washer of larger rigidity 
while the connecting pin may be either solid or 
hollow. 



(Effect of the Invention) 

As described In the foregoing, the braking sec- 
tion and the hub section according to this Invention 
are provided with joints and connected to each 
other by means of a connecting pin inserted 
through the joints, each joint made approximately 
half as thick as the remainder portions of the brak- 
ing and the hub sections, so that the whole of a 
brake disk is approximately of the same thickness 
throughout and made corhpratively thinner, thus 
enabling it to be mounted even in a limited space 
without difficulty. Furthermore, the foregoing con- 
necting pin holds its engagement with the joints by 
having Its stepped portion come in contact with the 
side of one of the joints, so that it remains held in 
the right posture free of slanting that can otherwise 
be caused by loads applied thereto. In addition. 



surface pressure acting upon the connecting pin 
and the connecting holes is kept low because It is 
normal to the surface and causes no wedge action. 
Further, the connecting pin is resiliently connected 
5 with at least one of the joints so that there will be 
caused no backlash or loosening which can gen- 
erate a clattering noise. 



70 Claims 



1. A brake disk of the type that a ring-shaped 
braking section (2) has a plurality of inner joints (7) 
provided on its Inner circumferential surface in 
such a manner that they may project therefrom, a 
hub section (2) Is provided with outer joints (10) of 
the same number on its outer circumferential sur- 
face in such a manner that they may project there- 
from, a connecting hole (8, 11) is provided in an 
end portion of each joint (7, 10). and both the inner 
and outer joints (7, 10) are interconnected by a 
connecting pin (4) Inserted through the connecting 
holes, characterized in that each of the inner and 
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outer joints (7, 10) Is reduced approximately to a 
half in thickness by cutout from the side opposite 
to that of the other and provided with a connecting 
hole that is varied in Its inner diameter, the inner 
and outer joints (7, 10) being overiapped com- 
plementarity with each other, a stepped connecting 
pin (4) is inserted through the connecting holes (8, 
11) and one of the joints (7) is held between the 
stepped portion of said pin (4) and a washer (1 8) of 
the caulking portion (17) thereof while the other of 
the joints (10) is resiliently held between said one 
of the joints (7) arid the head portion (13) of said 
pin (4). 

2. A brake disk als claimed in claim 1, char- 
acterized in that said washer (18) held in place In 
the caulking portion (17) of the connecting pin (4) 
is a dish-shaped spring. 

3. A brake disk as claimed in claim 1 or 2, 
characterized in that a head portion (13) of the 
connecting pin (4) is formed in the shape of a dish- 
shaped spring. 

4. A brake disk as claimed in any one of claims 
1 to 3, characterized in that there is interposed a 
spring (20) between the inner and outer joints (7, 
10). 

5. A brake disk as claimed in any one of claims 
1 to 4, characterized in that there is interposed a 
spring (38) between the head portion .(33) of the 
connecting pin (32) and the adjacent joint (24). 

6. A brake disk as claimed in any one of claims 
1 to 5. characterized in that the connecting pin (32) 
is hollow. 
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